Syringomyelia is a not infrequent pathology that develops related to changes in cerebrospinal fluid dynamics due to many etiological factors. The development of syringomyelia through a spinal arachnoid cyst is quite rare and has been defined in only 31 cases in the literature. A case due to thoracic epidural lipomatosis has also been reported. There have been no previous reports of thoracic region epidural lipomatosis with underlying arachnoid cyst and syringomyelia as in our case. We present a 27-year-old patient who developed thoracic arachnoid cyst and underlying syringomyelia because of the pressure of the thoracic epidural fat tissue and also evaluate the characteristics of patients with syringomyelia by virtue of an arachnoid cyst previously reported in the literature.
Spinal Arachnoid Cysts Associated with Syringomyelia: A Review of the Literature and Report of a Case

Syringomyeli ile İlişkili Spinal Araknoid Kist: Literatürün Gözden Geçirilmesi ve Bir Olgu Sunumu introduction
Syringomyelia is a dilatation caused by excessive cerebrospinal fluid (CSF) accumulation within the central canal or the extracanalicular area. Type 1 and 2 Chiari, the Dandy-Walker syndrome, cerebellar ectopia, basilar impression, basilar arachnoiditis, posterior fossa tumors and arachnoid cysts, medulla spinalis tumors, spinal trauma and infections are among the pathologies that can cause syringomyelia. There are also several idiopathic cases. Syringomyelia that occurs due to spinal arachnoid cysts has first been reported in 1973, followed by another 30 other cases until now (20) . Excluding the cases at the craniocervical junction, most spinal arachnoid cysts that cause syringomyelia are located in the thoracic region. A syrinx case due to thoracic epidural lipomatosis has been defined in one patient while there are no previous reports of a case with epidural lipoma and an underlying arachnoid cyst and syringomyelia. We present a hitherto unreported case and also evaluate the features of the 31 previously published cases.
caSe rePort
A 27-year-old male presented with weakness and contractions in the legs for approximately 3 years. The neurological examination revealed two-point discrimination of 4 cm at the the L1 dermatome, hyperactive patellar and Achilles reflexes in the lower extremity, and a wide gait. The investigations showed an extramedullary mass between the 7th cervical and 5th thoracic vertebra and syringomyelia between the 6th and 9th thoracic vertebra ( Figure 1A-D) . Surgery was planned. Bilateral 3rd to 6th thoracic vertebrae laminae were removed with the power drill for laminoplasty. Magnetic resonance imaging (MRI) revealed an epidural fat tissue that was much thicker than normal and extended from the midline towards the right in a location indicating an extramedullary mass. Once the mass was excised, intraoperative ultrasonography (USG) showed the localization of the lesion within the dura ( Figure 1A-D) . The lesion was seen to be an arachnoid cyst when the dura was opened ( Figure 1A-D) . The posterior wall of the cyst was excised. There was marked compression of the spinal cord under the cyst (Figure 2A, B) . In the postoperative early period, there was significant improvement in the patient's gait and the contractions in the legs decreased. The postoperative 2-month radiological follow-up showed partial recovery of the syringomyelia ( Figure 3A-D) . The patient is being followed-up from the neurological and radiological aspects. B) The arachnoid cyst is seen below after the dura is opened at the midline (asterisk). Cases of arachnoid cyst and syringomyelia development after tuberculosis meningitis have been reported (9, 17, 33). Huang et al. (9) have also reported syringomyelia due to a small arachnoid cyst located in the posterior fossa in patients with a previous history of tuberculous meningitis. The same article mentions 2 patients with spinal cord compression and syringomyelia due to a foramen magnum lesion. The first patient with a type 1 Chiari malformation had compression of the spinal cord at the foramen magnum by the cerebellar tonsils causing syringomyelia while the second patient showed the same pathology due a posterior fossa lesion pushing the cerebellar tonsils downward (9). Bhatoe et al. 9) is a cyst that was small but extended from foramen magnum to the atlas level.
In addition to all these causes of syringomyelia, there have been 31 reported cases due to a pure spinal arachnoid cyst (Table I) (1). The data of the cases presented in Table I shows that the diScuSSion Causes of syringomyelia include craniocervical junction pathologies (Type 1 and 2 Chiari malformation, basilar impression), posterior fossa tumors and cysts, the DandyWalker syndrome, cerebellar ectopia, basilar arachnoiditis, infections, spinal trauma, spinal tumors and idiopathic cases (9, 13, 31). Syringomyelia caused by posterior fossa or craniosacral junction tumor and arachnoidal cysts has been reported in many articles. Syringomyelia due to a spinal arachnoid cyst is quite rare and there is no information regarding its incidence. A total of 31 cases have been reported so far (1, 4, 7-9, 13, 18, 20, 24, 26, 31, 32, 34, 35 ). An arachnoid cyst of thoracic localization is reported most commonly but other localizations are also present.
Syringomyelia may also cause sensory and motor deficit, first motor neuron findings, urinary and fecal incontinence, painless arthropathy, and pain in the neck, back, and occipital region. Spinal arachnoidal cysts are usually asymptomatic but are now being found more frequently thanks to radiological developments. They may cause pain in the back and chest, sensory and motor disturbances due to spinal cord pressure, radicular symptoms, urinary and fecal incontinence, and first motor neuron findings (23, 31) .
There is no theory that fully explains syringomyelia or spinal arachnoid cyst development at present. The common view is that syringomyelia is caused by changes in cerebrospinal fluid dynamics (9, 13). Spinal arachnoid cysts could be a congenital condition but are more probably multifactorial. It is said that the possibly congenital cases are caused by arachnoid herniation with hydrostatic pressure from a dural defect while cases that are not congenital may be due to previous surgery, subarachnoid bleeding, infection or a trauma (8, 9). The septum posticum diverticule theory of Perret et al. (25) can explain posterior arachnoid cysts but not those with an anterior localization. Our case had epidural fat tissue that was much thicker then normal and compressed the dura, at a localization adjacent to the arachnoid cyst. It is possible that this tissue gradually caused a disturbance of the CSF circulation in the subarachnoid region and than contributed to syrinx formation with an expanding arachnoid cyst.
Milhorat et al. (21) have classified syringomyelia into 3 groups according to autopsy findings and clinical and neuropathological features in their study where they evaluated 105 postmortem cases with syringomyelia not due to tumor. They found central canal dilation associated with the 4th ventricle (communicating) in 47, central canal dilation (isolated-non communicating) not associated with the 4th ventricle in 23, and a syrinx that was extracanalicular within the parenchyme in 35 of the 105 patients. Atrophic or neoplastic cavitations may also be seen in addition to these 3 categories (13, 21) . The communicating type has a cavity that is partially or totally surrounded by ependyme, with a size that depends on the stenosis duration. The article emphasized that noncommunicating central canal dilation is associated with spinal arachnoiditis, cervical spinal stenosis, basilar impression, 
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and caused syringomyelia. Our case with concurrence of syringomyelia, arachnoid cyst and spinal epidural lipoma is the first to be reported in the literature.
concluSion
In conclusion, the number of spinal arachnoid cysts detected and syringomyelial cases presented has increased with developments in MRI. An increase in the number of cases in the future will lead to better evaluation of the percentage of arachnoid cysts as a cause of syringomyelia and also of the rates of radiological and neurological recovery with different treatment options. In light of the presented cases, it is obvious that even single wall excision can lead to satisfactory results in syringomyelia due to spinal arachnoid cysts. Adequate spinal cord decompression and arachnoid cyst excision can lead to recovery to a large extent and obviate the need for syrinxrelated treatment (9, 26, 36) . The use of a cystoperitoneal or cystoatrial shunt, syringomyelia fenestration or shunt placement can increase the success rate when an adequate result has not been obtained otherwise (9, 11, 16, 31). (34) . The arachnoid cyst was located in the thoracic region (84.4%) in 27 patients, cervicothoracic region in 3 patients (9.4%), thoracolumbar region in 1 patient (3.1%), and the sacral region in 1 patient (3.1%). We see that lower extremity weakness and problems with walking are more common, consistent with the thoracic region predominance of the lesions. The syringomyelia was at a higher level than the arachnoid cyst in 9 patients and at the same or a lower level in the other patients. Arachnoid cyst excision or fenestration for treatment had a high degree of effectiveness. All patients underwent arachnoid cyst wall excision or fenestration but 1 patient required syringomyelia fenestration, and 3 patients syringoperitoneal shunt, 1 cystoperitoneal shunt, 1 cystosubarachnoid shunt and 4 syringosubarachnoid shunt placement. The success rate increased markedly with these additional treatments. There are no MR results for the 3 cases before 1987 but radiological improvement was obtained in 26 of the 29 other patients (89.7%). A meaningful neurological recovery was seen in 28 of 32 patients (87.5%). We achieved early postoperative neurological and radiological improvement in our presented case with basic cyst wall excision. The patient was followedup from the radiological and neurological aspects. When we look at cases where radiological and neurological success was not achieved, one had an anterior giant arachnoid cyst and the other had significant leptomeningeal calcification that prevented adequate decompression. Andrews et al. presented a patient where syringomyelia increased due to a balance effect following arachnoid cyst excision, and a syringoperitoneal shunt placement was required (1).
The only spinal epidural lipomatosis case related to a syrinx in the literature has been reported by Citow et al. in 2000 (3). The 54-year-old male patient complained of progressive lower extremity weakness for the last 15 years together with urinary and fecal incontinence, and thoracic MR showed epidural lipomatosis at thoracic 1-10 and syringomyelia at thoracic 1-3 (3). The patient was not obese and there was no history of steroid usage. The lipoma was excised after laminectomy and the patient showed both clinical and radiological recovery. Our case had syringomyelia and epidural fat mass together with an arachnoid cyst at the same localization. There were none of the conditions that cause steroid levels to increase and therefore lead to spinal epidural lipomatosis such as morbid obesity, Cushing's disease or external steroid intake. We believe that the epidural fat mass that was much thicker than normal in our case caused compression and disturbed CSF flow in the arachnoid space, leading to arachnoid cyst development by trapping the fluid that later enlarged
